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DETAILED ACTION 

Status of Claims 

1. Claims 4-5, and 10-25, filed August 5 th , 2008, are currently under examination. 
Compared to the claims filed August 30 th , 2006 and examined in the previous Office 
Action mailed April 10 th , 2008: 

Amended: Claims 4-5 
Cancelled: Claims 1-3 and 6-9 
New: Claims 20-25 

Status of Previous Rejections 

2. The previous rejections of claims 2-3 under 35 U.S.C. 103(a) over Volas (US 
6,019,812 in view of Choudhury (EP 1,006,205 - using US 2003/0010472 A1 as 
English translation) and Guther(1) (V. Guther et al. Processing of Gamma TiAl based 
ingots and their characterization. Gamma Titanium Aluminides, The Minerals, Metals 
and Materials Society, 1999, p. 225-230) have been withdrawn in view of the 
cancellation of claims 2 and 3. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 103 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Volas 
(US 6,019,812) in view of Choudhury (EP 1,006,205 - using US 2003/0010472 A1 as 
English translation), Guther(2) (V. Guther et al. Recent improvements in y - TiAl ingot 
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metallurgy. 1 1 th AeroMat 2000, June 27th, 2000: Seattle, WA - in IDS) and Gerling (DE 
19631583). 

Volas: 

Volas teaches that, in the content of titanium alloys (col. 1, lines 18-30), defect 
such as high density inclusions are introduced through contamination of raw materials 
used for ingot production (col. 1, lines 31-36). Eliminating the final vacuum arc 
remelting step would provide significant economic advantages (col. 1, lines 63-65). 

From Figure 1, raw material, 12, is fed into the plasma arc melting apparatus and 
flows through two refining pools, 22 and 26, heated by plasma torches, 24 and 28, and 
poured into a cold hearth for forming a billet / ingot. 

The ingot is continuous cast, as the casting rate is monitored (col. 2, lines 54-57 
and col. 4, lines 60-65). 

Volas teaches that the addition of a cold hearth melting as an initial refining step 
in an alloy refining process has been extremely successful in elimination the occurrence 
of HDI inclusions without the additional raw material inspection steps necessary in a 
triple VAR process (col. 1, lines 53-59). Eliminating a final VAR process would provide 
significant economic advantages (col. 1, lines 63-67). 

Volas does not, however, teach the billet is withdrawn from a cold wall induction 
crucible or inductively melting a pressed electrode. 

Choudhurv: 

Choudhury teaches a process for the production of homogenous mixtures of 
alloys, in particular those of intermetallic phases of at least two alloy components 
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(Abstract), in particular titanium compounds (para 0010). A melt is mixed in a cold wall 
induction furnace by magnetic fields (yields thorough mixing of elements - para 0007) 
and the resultant homogenized melt is drawn off continuously as rigid blocks (billet), 
(para 0009). 

Choudhury distinguishes his invention over the prior art by stating that one of the 
prior art problems with vacuum arc remelting was the time and cost required (para 
0004). 

Choudhury adds that such pressed and compressed electrodes are joined 
together and melting in vacuum arc re-melting (para 0003), a more conventional fusion 
melting process when compared to the process of Gerling. Such electrodes are 
normally melted and remelted multiple times to achieve satisfactory homogeneity, 
incurring high cost and technical complexity (para 0003). 

Gerling: 

Gerling teaches a method to produce a homogenous alloy in a simple manner, 
less expensive manner (p. 2, paras 4 and 5). This process involves the melting of a 
pressed powder electrode into a mold by energy provided by an induction coil (claim 1). 
Guther(2): 

Guther(2) then adds a reasonable expectation of success in combining a vacuum 
arc remelting process, such as that of Gerling, with the plasma arc melting process of 
VOLAS to yield improved ingot homogeneity. Guther(2) teaches the every additional 
melting step after the second VAR procedure results in enhanced aluminum 
homogeneity over the entire ingot (p. 22) and that the main objective in the near future 
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is to reduce processing costs (p. 22). Specifically, plasma arc cold hearth melting 
(PACHM) was tested in a process that combining traditional VAR with plasma melting 
and this was shown to increase ingot homogeneity in a double arc remelted ingot (p. 19 
and p. 15). 

Regarding claims 4 and 20, it would have been obvious to one of ordinary skill in 
metallurgy, at the time the invention was made, to combine Volas in view of Choudhury, 
Guther(2), Gerling to produce a highly homogenous alloy by the process of claim 4 for 
the following reasons: 

Guther(2) teaches that conducting a plasma arc cold hearth melting step after 
vacuum arc remelting, instead of another vacuum remelting step, increases the 
homogeneity of TiAl ingots (p. 19 and p. 15). Both Guther(2) and Choudhury teach that 
these electrodes must first be pressed before melting (Guther(2) - p. 1 1 and Choudhury 
- para 0003). 

Volas adds that eliminating a final VAR process would provide significant 
economic advantages (col. 1 , lines 63-67). Furthermore, Volas teaches that the addition 
of a cold hearth melting as an initial refining step in an alloy refining process has been 
extremely successful in elimination the occurrence of HDI inclusions without the 
additional raw material inspection steps necessary in a triple VAR process (col. 1, lines 
53-59). 

Gerling teaches inductively melting a pressed electrode as having the benefits of 
simplicity and lower cost and thus one would be motivated by these expected benefits 
to incorporate such a process into one's own homogenizing process. 
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Finally Volas in view of Choudhury teach the final steps of homogenizing and 
withdrawing the melt. Choudhury homogenizes a melted material in his cold wall 
induction furnace using the stirring action of magnetic fields produced by the induction 
coils. The factors that tie the references together are the minimization of cost and the 
maximization of ingot homogeneity. Furthermore, the ingots are of freely adjustable 
diameters and lengths as one of ordinary skill in the art would recognize these features 
as prime features of continuous casting as taught by Volas and Choudhury. 
Furthermore it would have been obvious to produce metallic and intermetallic alloy 
ingots by continuous or quasi-continuous billet withdrawal from a cold wall induction 
crucible where the materials is supplied in a molten state for the following reasons: 

Both Volas and Choudhury teach the importance of homogeneity in metallic and 
intermetallic ingot products. Volas teaches that an advantageous way to increase 
chemical homogeneity is be using a plasma arc melting process (p. 10) where the 
molten TiAl material flows through two refining hearths and finally into an apparatus for 
continuous casting. Choudhury teaches that melts can be homogenized by using 
induced magnetic fields in a cold wall induction furnace prior to drawing off the billet. 
Although Choudhury deals with solid products being fed into his cold wall induction 
crucible, one of ordinary skill would be motivated to feed molten material from the Volas 
process into this Choudhury-type crucible as this crucible would yield a reasonable 
expectation of even further mixing, and thus higher final chemical homogeneity. 
Furthermore, the Volas plasma arc melting process improves chemical homogeneity, 
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traps high density inclusions and yields finer, more equiaxed cast structures (p. 13) and 
these properties would lead one to combine the prior art processes as stated above. 

Both Volas and Choudhury are fundamentally continuous processes and for 
example, looking at fig. 1 of Volas, is it clear that as the ingot is continuously withdrawn 
from the cold wall crucible, more metal must be melted to supply the continuously cast 
ingot with metal volume and thus it would have been obvious to one of ordinary skill to 
continuously supply the refining hearths of Volas with metal as the process is 
continuously casting ingots and thus a continuous supply of molten metal is needed. 

Regarding claims 10 and 21, given the disclosure of Volas in flowing molten 
metal through refining zones, the temperature of such refining zones and of the melt 
pool will depend on the type of metal to be treated by the process and one of ordinary 
skill would be able to optimize the melt temperature based on the material used. 
Furthermore, VOLAS teaches that melt pool temperature plays an important role in the 
separation and refining of melt metal and is electronically monitored to measure process 
stability (col. 4, lines 45-56). 

Regarding claim 11 and 22, given the disclosure of cold wall induction furnaces 
in Choudhury, one of ordinary skill in the art would recognize the frequency and power 
levels as result effective variables effective in the melting and / or heating of metal and 
these frequencies and powers would vary depending on the material to be treated. 

Regarding claim 12 and 23, Choudhury teaches that a homogenized melt is 
drawn off continuously as rigid blocks from his cold wall induction furnace via an 
apparatus for drawing off blocks (para 0009). One of ordinary skill in the art, given this 



Application/Control Number: 10/506,416 Page 8 

Art Unit: 1793 

teaching would select standard continuous casting equipment such as water cooled 
copper segments as these are the same material as used in the bulk of the cold wall 
induction and because the copper provides very high heat conduction to the water 
cooling medium during operation. 

Regarding claims 13, 14, 24, and 25 Volas teaches the ingots from his process 
may range from 14 inches (35.56 cm) to about 30 inches (76.2 cm) in diameter with 
lengths up to 250 inches (635 cm) in this diameter range and thus teaches ingots with a 
L/D ratio of greater than 12 as at 14 inches diameter, any ingot longer than 168 inches 
meets this limitation. Guther(2) teaches that relatively small ingot diameters are 
generally required today yet these small diameters are much costlier to produce 
compared to larger diameters (p. 23). 

With respect to the homogeneity, Guther(2) teaches that chemical homogeneity 
is a major influence on materials properties (p. 5) and that the Thermomechanical 
properties mainly depend on microstructure where the deviation of alloying elements 
should be as small as possible (p. 6). Guther(2) shows both the absolute radial element 
deviation and absolute longitudinal deviation of Al, B, Cr, Nb, and Ta throughout the 
alloy. In particular. Guther(2) recommends that the Al deviation should be kept within ± 
0.5 at% (p. 22). Thus it would have been obvious to one of ordinary skill in the art to 
create gamma-TiAl ingots with a L/D ratio above 12 and high homogeneity as claimed 
because Guther(2) taught that small ingot diameters are required and thus to maximize 
the process efficiency, one would be motivated to increase the total volume of material 
so that energy is not wasted in unnecessary heating of the melt pools while the cold wall 
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induction crucible is not casting. Lastly, Guther(2) discloses ingots with a diameter of 
about 90 mm (p. 17). 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Volas in 
view of Choudhury in view of Guther(2). 

The differences in this process as compared to that of instant claim 4 or the 
absence of the electrode induction melting step and producing a pre-homogenized 
molten material in a cold-crucible plasma furnace in addition to a cold wall induction 
crucible. 

The disclosures of Volas, Choudhury, and Guther(2) were discussed above. It 
would have been obvious to one of ordinary skill in metallurgy, at the time the invention 
was made, to combine Volas in view of Choudhury and Guther(2) to form a 
homogeneous ingot by pressing electrodes, melting the electrode by a fusion method, 
producing a molten material in an cold crucible plasma furnace, homogenizing in a cold 
wall induction furnace and finally continuously casting because: 

Guther(2) teaches that conducting a plasma arc cold hearth melting step after 
vacuum arc remelting, instead of another vacuum remelting step, increases the 
homogeneity of TiAl ingots (p. 19 and p. 15). Both Guther(2) and Choudhury teach that 
these electrodes must first be pressed before melting (Guther(2) - p. 1 1 and Choudhury 
- para 0003). 

Volas adds that eliminating a final VAR process would provide significant 
economic advantages (col. 1, lines 63-67). Furthermore, Volas teaches that the addition 
of a cold hearth melting as an initial refining step in an alloy refining process has been 
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extremely successful in elimination the occurrence of HDI inclusions without the 
additional raw material inspection steps necessary in a triple VAR process (col. 1, lines 
53-59). 

From here, one has two VAR steps per the example given in Guther(2) beginning 
at p. 11. The ingot is homogenized in a plasma arc cold hearth as shown on p. 12, 17, 
and 18. From there one would be motivated to use the final process steps of Volas in 
view of Choudhury as explained above because Volas teaches that such plasma 
melting removes inclusions and Choudhury teaches that his cold wall induction furnace 
can further mix the melt using magnetic fields produced from his inductance coils. 
Again the ingots are freely adjustable in diameter and length as explained above. 

Both Volas and Choudhury are fundamentally continuous processes and for 
example, looking at fig. 1 of Volas, is it clear that as the ingot is continuously withdrawn 
from the cold wall crucible, more metal must be melted to supply the continuously cast 
ingot with metal volume and thus it would have been obvious to one of ordinary skill to 
continuously supply the refining hearths of Volas with metal as the process is 
continuously casting ingots and thus a continuous supply of molten metal is needed. 

Regarding claim 15, as stated before, one of ordinary skill in the art would 
recognize the rotation speed of the electrode as a process variable that could be 
optimized depending on the type of material being inductively melted. Furthermore the 
rotation of electrodes in a melting process is well known (See GB 2265805). Thus it 
would be obvious to select a rotation speed based on the electrode material used in the 
process. 
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Regarding claim 16, as stated before, given the disclosure of Volas in flowing 
molten metal through refining zones, the temperature of such refining zones and of the 
melt pool will depend on the type of metal to be treated by the process and one of 
ordinary skill would be able to optimize the melt temperature based on the material 
used. Furthermore, Volas teaches that melt pool temperature plays an important role in 
the separation and refining of melt metal and is electronically monitored to measure 
process stability (col. 4, lines 45-56). 

Regarding claim 17, as stated before, given the disclosure of cold wall induction 
furnaces in Choudhury, one of ordinary skill in the art would recognize the frequency 
and power levels as result effective variables effective in the melting and / or heating of 
metal and these frequencies and powers would vary depending on the material to be 
treated. 

Regarding claim 18, as stated before, Choudhury teaches that a homogenized 
melt is drawn off continuously as rigid blocks from his cold wall induction furnace via an 
apparatus for drawing off blocks (para 0009). One of ordinary skill in the art, given this 
teaching would select standard continuous casting equipment such as water cooled 
copper segments as these are the same material as used in the bulk of the cold wall 
induction and because the copper provides very high heat conduction to the water 
cooling medium during operation. 

Regarding claim 19. Guther(2) discloses a plasma arc cold hearth melted ingot 
with a diameter of about 90 mm (p. 17). Furthermore, one of ordinary skill in the art 
would recognize that the diameter of the ingots can be optimized depending on the end 
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needs of the metals customer. Furthermore, changes of size and proportion will 
generally not patentably distinguish a product over the prior art (See MPEP 2144.04, 
Sec IV(A).) 

Response to Applicant's Arguments: 

5. Applicant's arguments filed August 5 th , 2008 have been fully considered but they 
are not persuasive. 

Applicants' request (p. 8, para 2) that the Examiner review the issue of whether 
the disclosure of Choudhury et al. is the same as the disclosure of 09/443,195 such that 
the disclosure of Choudhury et al is entitled to the filing date of November 15 th , 1999. 

In response, the Examiner has determined that the prior application supports the 
original filing date of November 15th, 1999. 

Applicants assert (p. 9, para 4 - p. 10, para 1) that Volas and Choudhury do not 
disclose supplying a cold wall induction crucible with a pre-homogenized molten 
material. In particular, Applicants note (p. 10, para 1) that Volas in view of Choudhury 
would only direct one of ordinary skill to feed solid material to a cold wall induction 
furnace. 

In response, both Volas and Choudhury teach the importance of homogeneity in 
metallic and intermetallic ingot products. Volas teaches that an advantageous way to 
increase chemical homogeneity is be using a plasma arc melting process (p. 10) where 
the molten TiAl material flows through two refining hearths and finally into an apparatus 
for continuous casting. Choudhury teaches that melts can be homogenized by using 
induced magnetic fields in a cold wall induction furnace prior to drawing off the billet. 
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Although Choudhury deals with solid products being fed into his cold wall induction 
crucible, one of ordinary skill would be motivated to feed molten material from the Volas 
process into this Choudhury-type crucible as this crucible would yield a reasonable 
expectation of even further mixing, and thus higher final chemical homogeneity. 
Furthermore, the Volas plasma arc melting process improves chemical homogeneity, 
traps high density inclusions and yields finer, more equiaxed cast structures (p. 13) and 
these properties would lead one to combine the prior art processes as stated above. 

Both Volas and Choudhury are fundamentally continuous processes and for 
example, looking at fig. 1 of Volas, is it clear that as the ingot is continuously withdrawn 
from the cold wall crucible, more metal must be melted to supply the continuously cast 
ingot with metal volume and thus it would have been obvious to one of ordinary skill to 
continuously supply the refining hearths of Volas with metal as the process is 
continuously casting ingots and thus a continuous supply of molten metal is needed. 

Lastly, Applicants assert (p. 11, para 2) that Guther(2) does not mention a final 
homogenizing step and withdrawal step in a cold wall induction crucible. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F. 2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). The rejections for claim 4 and its dependent claims rely of Volas, Choudhury, 
and Gerling, in addition to Guther(2). 

Pertinent Art: 
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6. The art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Yu-US 2005/0012252 A1 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

-- Claims 4-5 and 10-25 are finally rejected 
-- No claims are allowed 

The rejections above rely on the references for all the teachings expressed in the 
texts of the references and/or one of ordinary skill in the metallurgical art would have 
reasonably understood or implied from the texts of the references. To emphasize 
certain aspects of the prior art, only specific portions of the texts have been pointed out. 
Each reference as a whole should be reviewed in responding to the rejection, since 
other sections of the same reference and/or various combinations of the cited 
references may be relied on in future rejections in view of amendments. 

All recited limitations in the instant claims have been met by the rejections as set 
forth above. Applicant is reminded that when amendment and/or revision is required, 
applicant should therefore specifically point out the support for any amendments made 
to the disclosure. See 37 C.F.R. § 1.121; 37 C.F.R. Part §41.37 (c)(1)(v); MPEP 
§714.02; and MPEP §2411.01 (B). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark L. Shevin whose telephone number is (571) 270- 
3588 and fax number is (571) 270-4588. The examiner can normally be reached on 
Monday - Friday, 8:30 AM - 5:00 PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy M. King can be reached on (571) 272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

/Mark L. Shevin/ 

Examiner, Art Unit 1793 

/Roy King/ 
Supervisory Patent Examiner, Art Unit 1793 
2008 



